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PART 1 


M SUBCYCLE TRANSFER SWITCH — MEDIUM VOLTAGE 
SECTION 16498A 


SECTION 16498A 
SUBCYCLE TRANSFER SWITCH — MEDIUM VOLTAGE 


GENERAL 


1.01 SCOPE 


A. 


B. 


The Contractor shall furnish and install the equipment as specified herein and as shown on 
the contract drawings. 


The following sections of this specification define the electrical and mechanical 
characteristics and requirements for a continuous duty, 3-phase, solid-state (static), 
medium-voltage class, subcycle transfer switch. The device shall be installed within metal- 
enclosed/metal-clad switchgear and shall provide seamless transfer of the load to an 
alternate source upon detection of a power disturbance. 


. Two Mains, No Tie, Common Load Bus 


The unit shall consist of two solid-state switching elements (static switches), sensing 
elements and logic which enable the flow of electrical current to be controlled in both 
directions for each phase of each source. One set of switch elements shall be connected to 
Source 1 and one set of switch elements shall be connected to Source 2. The outputs of the 
two sets of switches are connected together and furnish power to AC loads. 


--*OR-- 


Main-Tie-Main with Split Load Bus 

The unit shall consist of three solid-state switching elements (static switches), sensing 
elements and logic which enable the flow of electrical current to be controlled in both 
directions for each phase of each source. In this split bus application, the load is split 
between two sources under normal operation. Upon detecting an interruption or disturbance 
on one source, the controller opens the affected source side switch and gates the tie switch. 
The system protects the connected loads from interruptions due to voltage sags, swells, 
momentary and sustained interruptions. 


The system shall include a controller which performs the automated operational functions of 
the switches. The controller shall also provide external status and control to external 
equipment such as Supervisory Control and Data Acquisition (SCADA), Remote Terminal 
Unit (RTU), external control and indication panels, and automated bypass and isolation 
switchgear. 


The associated bypass and isolation switchgear shall function to permit bypassing the loads 
to either source, shall electrically isolate the solid-state switches, and provide protection for 
the switches and downstream equipment. The bypass and isolation switchgear is intended 
to be used for safely performing electrical tests, maintenance, repairs, and emergency 
loading conditions without disturbance to the loads. While the solid-state transfer switch is 
bypassed, the bypass switchgear may be allowed to function as an electromechanical 
automatic throwover switch. The associated bypass and isolation switchgear shall be 
*[metal-enclosed as specified in Section 16361A] [metal-clad switchgear as specified in 
Section 16346] 


* Note to Spec. Writer — Select one 
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1.02 RELATED SECTIONS 
A. Section 16346 — Metal-Clad Switchgear (Vac Clad-W) — Medium Voltage 
B. Section 16361A — Medium Voltage Switches (MVS) 


1.08 REFERENCES 
A. The subcycle transfer switch shall be designed, manufactured and tested in accordance with 


the latest applicable standards. 


M SUBCYCLE TRANSFER SWITCH — MEDIUM VOLTAGE 
SECTION 16498A 


1.04 SUBMITTALS — FOR REVIEW/APPROVAL 
A. The following information shall be submitted to the Engineer: 


Ls 


SO DMDN Oa Fw PD 


— 


11. 


12. 
13. 


Master drawing index 
Front view elevation 

Floor plan 

Top view 

Single line 

Schematic diagram 
Nameplate schedule 
Component list 

Conduit entry/exit locations 


Assembly ratings including: 


a. Short-circuit rating 
b. Voltage 
c. Continuous current 


d. Basic impulse level for equipment over 600 volts 
Major component ratings including: 


a. Voltage 

b. Continuous current 
c. Interrupting ratings 
Cable terminal sizes 

Product data sheets. 


B. Where applicable the following additional information shall be submitted to the Engineer: 


1. 


Busway connection 


2. Connection details between close-coupled assemblies 
3. Composite floor plan of close-coupled assemblies 
4. Key interlock scheme drawing and sequence of operations. 


1.05 SUBMITTALS —-FOR CONSTRUCTION 


A. The following information shall be submitted for record purposes: 
Final as-built drawings and information for items listed in paragraph 1.04 


1. 
a: 


Wiring diagrams 


3. Certified production test reports 


16498A-2 12/02 


Alpha PSG Index [Numeric PSG Index Microsoft Word 


B. 
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4. Installation information including equipment anchorage provisions 
5. Seismic certification. 


The final (as-built) drawings shall include the same drawings as the construction drawings 
and shall incorporate all changes made during the manufacturing process. 


1.06 QUALIFICATIONS 


A. 


B. 
C. 


The manufacturer of the assembly shall be the manufacturer of the major components within 
the assembly. 


For the equipment specified herein, the manufacturer shall be ISO 9001 or 9002 certified. 


The manufacturer of this equipment shall have produced similar electrical equipment for a 
minimum period of five (5) years. When requested by the Engineer, an acceptable list of 
installations with similar equipment shall be provided demonstrating compliance with this 
requirement. 


The equipment and major components shall be suitable for and certified to meet all 
applicable seismic requirements of Uniform Building Code (UBC) for Zone 4 application. 
Guidelines for the installation consistent with these requirements shall be provided by the 
switchgear manufacturer and be based upon testing of representative equipment. The test 
response spectrum shall be based upon a 5% minimum damping factor, UBC: a peak of 
15g’s (3.2—11 Hz), and a ZPA of 0.869’s applied at the base of the equipment. The tests shall 
fully envelop this response spectrum for all equipment natural frequencies up to at least 35 
Hz. 


--©OR -- 


The equipment and major components shall be suitable for and certified to meet all 
applicable seismic requirements of the California Building Code (CBC) through Zone 4 
application. Guidelines for the installation consistent with these requirements shall be 
provided by the switchgear manufacturer and be based upon testing of representative 
equipment. The test response spectrum shall be based upon a 5% minimum damping 
factor, CBC: a peak of 2.15g’s, and a ZPA of 0.86g’s applied at the base of the equipment. 
The tests shall fully envelop this response spectrum for all equipment natural frequencies up 
to at least 35 Hz. 


--©OR -- 


The equipment and major components shall be suitable for and certified to meet all 
applicable seismic requirements of the BOCA National Building Code, paragraph 1612.6. 
This shall include both vertical and lateral required response spectra as specified. 
Alternatively, the manufacturer’s certification may be based on a detailed computer analysis 
of the entire assembly structure and its components. Guidelines for the installation 
consistent with these requirements shall be provided by the switchgear manufacturer and be 
based upon testing of representative equipment. The equipment manufacturer shall 
document the requirements necessary for proper seismic mounting of the equipment. The 
test response spectra shall meet or exceed the required response spectra peak acceleration 
of 1.6g’s (3.2-11 Hz) and a ZPA of 1.0g as specified in the BOCA National Building Code, for 
all equipment natural frequencies up to at least 35 Hz. 


* Note to Spec. Writer — Select one 
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E. The following minimum mounting and installation guidelines shall be met, unless specifically 
modified by the above referenced standards. 


1. The Contractor shall provide equipment anchorage details, coordinated with the 
equipment mounting provision, prepared and stamped by a licensed civil engineer in the 
state. Mounting recommendations shall be provided by the manufacturer based upon 
approved shake table tests used to verify the seismic design of the equipment. 


2. The equipment manufacturer shall certify that the equipment can withstand, that is, 
function following the seismic event, including both vertical and lateral required response 
spectra as specified in above codes. 


3. The equipment manufacturer shall document the requirements necessary for proper 
seismic mounting of the equipment. Seismic qualification shall be considered achieved 
when the capability of the equipment, meets or exceeds the specified response spectra. 


REGULATORY REQUIREMENTS 


DELIVERY, STORAGE AND HANDLING 


A. Equipment shall be handled and stored in accordance with manufacturer’s instructions. One 
(1) copy of these instructions shall be included with the equipment at time of shipment. 


B. Shipping groups shall be designed to be shipped by truck, rail, or ship. Indoor groups shall be 
bolted to skids. Breakers and accessories shall be packaged and shipped separately. 


C. Switchgear shall be equipped to be handled by crane. Where cranes are not available, 
switchgear shall be suitable for skidding in place on rollers using jacks to raise and lower the 
groups. 


D. Switchgear being stored prior to installation shall be stored so as to maintain the equipment 
in a clean and dry condition. If stored outdoors, indoor gear shall be covered and heated, and 
outdoor gear shall be heated. 


OPERATION AND MAINTENANCE MANUALS 


A. Equipment operation and maintenance manuals shall be provided with each assembly 
shipped, and shall include instruction leaflets and instruction bulletins for the complete 
assembly and each major component. 


PART 2 PRODUCTS 


2.01 


MANUFACTURERS 
A. Cutler-Hammer 
B.. ™ 
C.. = 


The listing of specific manufacturers above does not imply acceptance of their products that do 
not meet the specified ratings, features and functions. Manufacturers listed above are not 
relieved from meeting these specifications in their entirety. Products in compliance with the 


“s Note to Spec. Writer — Insert data in blanks 
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SECTION 16498A 
specification and manufactured by others not named will be considered only if pre-approved by 
the Engineer ten (10) days prior to bid date. 
2.02 RATINGS 


A. Unit construction and component selections shall incorporate ratings, support, and bracing 
methods to allow for the voltages and currents (including all electromechanical and power 
electronic devices, interconnections, cable and bus work) as specified below. Independent 
laboratory certification shall be based on UL equivalent tests. 


B. The electrical characteristics listed below apply to the system as a whole. The design of the 
system shall function to accommodate the following requirements. 


C. The static switch is designed for application on a “[solid grounded neutral WYE power 
system] [ungrounded power system] [impedance grounded power system]. 


Minimum efficiency 99% 
(AC output kW divided by AC input kW) 


Harmonic load current Unlimited 
Source harmonic voltage content to resistive load: 
- Nominal total harmonics 5% 


- Nominal single harmonics 3% 


Electromagnetic compatibility: 
- Meets ANSI C37.90.1 and IEC 801-2 


Note to Spec. Writer: 
Refer to Table 16498-1 for available electrical ratings. 


* Note to Spec. Writer — Select one 
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TABLE 16498-1 


Rated Rated Dielectrical Withstand Rated Short-Circuit Rated 


Maximum | Frequency 1 Minute 1.2x50 | Continuous Withstand Transfer 
Voltage Normal Microsec Current (15-cycle duration) 
Frequenc 


kV aa kV RMS kV Crest Ampere kA RMS 
S) mmenca Pak 
18 
i 18 
1200 18 


400 400 
400 
400 
600 
600 
600 
600 
1200 


A. 170 kV BIL rating is available for use with 170 kV BIL rated metal-clad switchgear. 


D. As supplied in the cabinet or enclosure, the system shall be capable of operating 
continuously without mechanical or electrical damage or degradation in any combination of 
the following environmental conditions. 

1. Operating ambient temperature at the enclosure: 
-30 degrees C to +40 degrees C. 

2. Non-operating and storage ambient temperature: 
-20 degrees C to +70 degrees C. 

3. Relative humidity (for temperatures in the ranges stated): 
15% to 95% non-condensing. 


2.03 CONSTRUCTION DETAILS 


A. The automatic transfer system shall be constructed for mounting in a modular configuration 
for maximum ease of maintenance and replacement when installed in a self-supporting 
indoor metal-enclosed/metal-clad switchgear, or pad-mounted outdoor enclosures. 


B. All cables shall be terminated on copper buses or stubs capable of accepting compression 
type terminals. 
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. All wiring shall be clearly marked using wire markers, color-coded, or with surface stamping 


that shall remain clearly legible over the life of the equipment in its normal operating 
environment. All logic and control connections shall be routed away from any power runs for 
noise suppression. Terminal strips shall be properly marked in accordance with the 
drawings. 


All external bus work shall be copper or aluminum, and shall be constructed and braced as 
to withstand the short-circuit stresses associated with the interrupting rating of the 
switchgear. Bus bars shall be made up with at least two bolts not less than 3/8-inch diameter 
or one bolt not less than 1/2-inch diameter. Minimum phase-to-phase and phase-to-ground 
clearances of the energized buses shall be per applicable codes for rated maximum voltage 
of equipment. All bus connections shall be plated. 


All materials and parts comprising the system shall be new, of current manufacture, of high 
grade, free from defects or imperfections, and shall not have been in prior service. 


All active electronic devices shall be solid-state. All power semiconductor devices shall be 
hermetically sealed. All relays shall be sealed with covers. All power capacitors shall be non- 
PCB type and internally protected in accordance with applicable Underwriters Laboratory 
(UL) standards. All circuit boards and relays (if any) shall have mechanical restraints 
designed to prevent loosening of these devices while in transit. A minimum of 25 degrees C 
operating margin from the maximum allowable junction temperature of all solid-state power 
semiconductor devices will be provided. Solid-state semiconductor devices shall have a 
rupture rating greater than the specified fault current availability to avoid destructive failures. 


The gate drive controller shall consist of laser diodes to generate the optical power to turn on 
the thyristors. When the optical energy hits the thyristors, a photo current is created to gate 
the thyristor. This ensures total isolation between the high voltage and low voltage 
components of the static switch. Transformer triggered devices are not acceptable. 


OVERCURRENT PROTECTION (FUSES OR CIRCUIT BREAKERS) 


A. 


As shown on contract drawings, current-limiting fuses, boric acid fuses, or circuit breakers 
shall be provided, and shall be placed in series with BOTH sources of the solid-state system. 
The rating of the protective devices shall be of the highest current value possible to interrupt 
a current overload which would damage the solid-state power devices and coordinate with 
source and load side circuit protection devices. 


VENTILATION AND COOLING 


A. 


Solid-state switches shall use forced air cooling. Cooling is to be provided while the unit is 
fed from either source and with one source experiencing total outage. In the event that the 
ambient temperature exceeds the safe operating rating, the system shall indicate an 
overtemperature condition and initiate a bypass of the conducting static switch. 


The design of the unit cooling shall take into account that the unit shall be able to start up and 
to operate continuously in an ambient temperature range as specified in paragraph 2.14 of 
this specification. The air flow specified for the ventilation system shall accommodate heat 
generated by the static switches and controller as well as any strip heater(s), if used for 
condensation control. 


2.06 EQUIPMENT DESIGN RELIABILITY 
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The system shall use components of adequate rating to provide an expected service life of 
20 years continuous duty and ten years mean time between critical failure with proper 
maintenance. 


The design of the system shall not be less than 96,000 hours MTBCF under specified 
operating conditions. Component failure rates utilized in these calculations shall be per 
documented failure rates of various components or assemblies as allowed in MIL-HDBK 
217F. 


The semiconductor device assembly or other devices which are used for the main power 
switching shall have an open gate peak inverse voltage rating of 23, 36, 60 or 78 kV 
continuous at 105 degrees C junction temperature for switch rated at 5, 15, 27 or 38 kV 
respectively. All power switching devices shall have a thermal margin on junction 
temperature at full load current of at least 25 degrees C below maximum junction 
temperature while in an ambient operational environment of 40 degrees C. 


The design of the unit and component selections shall provide capability to withstand noise 
spikes per IEEE Standard 587 (2 kV impulse) without malfunction or any device breakdowns 
or sporadic transfers. All power supplies shall incorporate noise immunity circuits. 


2.07 SOURCE-TO-SOURCE PROTECTION 


A. 
B. 


The system shall be designed to prevent conduction between the two sources. 


While the load should see an effective seamless transfer from source to source, the two 
sources shall effectively see a gang-operated break-before-make transfer operation. 


2.08 SYSTEM OPERATIONS 


A. 


Common Load Bus 


The static switch units shall be fed from two sources: “Source 1” and “Source 2.” The output 
of each static switch shall be connected to the load. The system shall operate with inputs 
from two synchronized, 3-phase, 3-wire, 60 Hz, power sources. The unit shall provide 
voltage to its output terminals for any linear or nonlinear load up to 100 percent of the load’s 
kVA rating, at any power factor. The unit shall be programmable for either of its two sources 
to be selected as the “normal” source. When the selected source is within normal limits, it 
shall supply AC power to the loads. The other power source shall be the “alternate” source 
and shall be immediately available for use in the event the normal source exceeds its normal 
limits so that the load does not experience a perceptible power interruption. 


-- ©OR-- 
Split Load Bus 


The static switch units shall be fed from two sources: “Source 1” and “Source 2.” The output 
of each static switch shall be connected to the load. The system shall operate with inputs 
from two synchronized, 3-phase, 3-wire, 60 Hz, power sources. The unit shall provide 
voltage to its output terminals for any linear or nonlinear load up to 100 percent of the load’s 
kVA rating, at any power factor. In the split bus configuration, both sources shall be 
conducting through the static switch to respective loads with the tie switch open. When the 
selected sources are within normal limits, they shall supply AC power to the loads. The tie 
switch shall be immediately available for use in the event that either source exceeds its 
normal limits such that the load does not experience a perceptible power interruption. 


* Note to Spec. Writer — Select one 
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. The system shall have a 2.5 mS sensing time to detect a condition requiring transfer. Total 


time of sensing plus transfer shall not exceed one quarter of one cycle of 60 Hz power 
undervoltage sag or outage conditions. 


. Automatic transfer shall be break-before-make so as to not allow connection of one source 


to the other via a low impedance path at any time. In common load bus configuration, at the 
operator’s option, and without any degradation of performance or loss of protective features, 
the operator may select either source as a “preferred” source of power. The selection may 
be made both locally and remotely. 


. The system shall transfer automatically from one power source to another for the following 


conditions: 


1. Source undervoltage — the system shall be programmed to maintain the load above the 
lower programmed operating limit or the default of the lower CBEMA curve at all times for 
any single phase or combination of phases. 


2. Source overvoltage — the system shall be programmed to maintain the load below the 
upper programmed operating limit or the default of the upper CBEMA curve at all times 
for any single phase or combination of phases. 


Detection of reverse load current conditions 

Loss of continuity in preferred source (or open thyristor) 
Blown fuse or opened circuit breaker 

6. Manually initiated signal (local or remote). 


ao & 


. The system shall continuously monitor both sources and the load, and shall inhibit transfer 


from one source to the other if any of the following conditions exist: 


1. Voltage of other source (the one not presently supplying the load) is outside the 
programmed limit. 


Sources are out of phase more than the programmed limit. 
Rotation of phases is incorrect or any one of three phases of new source is missing. 
Load of greater than 125% of the system rating 


Any two power-switching devices within a single static switch phase assembly have 
failed in the shorted mode. 


6. Other source AC switching devices within a single static switch phase assembly have 
failed in the shorted mode. 


7. The transfer inhibit control signal is in the ON state. 
8. The overcurrent transfer inhibit latch is SET. 


ar wh 


. The system shall automatically bypass to the mechanical switchgear and initiate an alarm 


under the following conditions: 
1. Load of greater than 125% of the system rating 


2. Any two thyristor levels within a single static switch phase assembly have failed in the 
shorted mode. 


3. Static switch is in an overtemperature condition. 


. Under the conditions listed in paragraph 2.08 E.1 the transfer inhibit shall be enabled if any 


phase of the source voltage drops below the undervoltage threshold and load current is 
greater than 125% rated load. 
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The static transfer system shall be capable of automatically retransferring the load back to 
the normal source. This operation shall be locally and remotely selectable to be “Auto- 
retransfer On,” or “Auto-retransfer Off.” In the “On” position, retransfer shall occur after a 
programmable time delay (range of 15 seconds to 20 minutes in 15-second increments). In 
the “Off” position, any such retransfer must be manually initiated either locally or remotely. 
The system shall automatically retransfer the load to the normal source provided all of the 
following conditions are met: 


1. Automatic return function is enabled. 
2. None of the conditions of Paragraph 2.08 F exist for the new source. 


3. Transfer from the first source was not caused by an open switching device (thyristor) or 
other system malfunction. 


The static transfer switch shall be able to operate in either a Local or Remote mode. This 
setting will be set using a key switch on the front panel. With the unit in “Local” mode, all 
remote operations shall be disabled. With the unit in “Remote” mode, all local operations 
except event monitoring shall be disabled. 


The static transfer switch shall be able to operate as a manual switch. A mode selection 
button shall select “Auto” and “Manual” transfer options. In manual position, the operator shall 
be able to operate the switch as a manual unit. The unit shall remain in manual mode until 
such time that the automatic mode is selected. In “Manual” mode, the disturbance detection 
algorithm of the unit shall be disabled. 


2.09 SETTINGS AND ADJUSTMENTS 


A. 


Voltage and phase angle limit settings — the adjustments shall include the ability to set the 
following overvoltage (OV) and undervoltage (UV) thresholds: 


1. Steady state OV — for events greater than 1/2 cycle 
2. Transient UV — for events less than 1/2 cycle 
3. Steady state UV — for events greater than 1/2 cycle. 


Source and load side sensing shall be provided on each phase to neutral. Current sensing 
shall be provided on each phase of each source. Sensing method shall be capable of 
differentiating between an unbalanced load condition and the loss of a phase feeding a three- 
phase transformer. 


Auto-retransfer time delay adjustable from 15 seconds to 20 minutes in 15-second 
increments shall be provided. 


Phase angle adjustment to allow transfers if the phase angle difference between the sources 
is 1-20 degrees minimum, adjustable in one degree minimum increments shall be provided. 


The system shall include sensing circuits to annunciate an open thyristor (thyristor detector) 
in either of its legs. Sensing circuits shall detect a shorted thyristor in any of the phases in 
the switch and initiate local and remote alarms. Control circuits shall inhibit transfer in the 
event of two shorted thyristor levels within a single static switch phase assembly and initiate 
a bypass to the mechanical switchgear. 


Sensing circuits shall detect reverse current flow from a motor suddenly acting as a 
generator due to a voltage sag or source side fault condition, and transfer immediately to the 
other feeder. 


2.10 OPERATOR INTERFACE 
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The operator interface unit shall be capable of being mounted on the front of the enclosure. It 
shall contain the operating controls and status indications. Indicators shall be red for an 
alarm condition, green or white as available or normal condition, and yellow as a warning 
condition. Thresholds, retransfer time, phase angle inhibit, and preferred source selection 
adjustments shall be locally programmable via a keypad and LCD alphanumeric display. The 
following status/alarm indicators shall be provided. 


1. Source available - #1 
2. Source available - #2 

3. Transfer counter 

4. Source selected 

5. Transfer inhibited 

6. Auto/manual mode 

7. Remote/local mode 

8. Mimic bus displaying static and mechanical switch status 
9. Overvoltage for each source 


10. Undervoltage for each source 
11. Shorted thyristor for each source 
12. Overtemperature 

13. Controller failure 

14. Blower failure 

15. Laser overtemperature 

16. N-2 condition 

17. Module level diagnostic alarm 
18. Stack open alarm 

19. Overcurrent alarm 

20. Phase angle alarm 

21. Emergency Shutdown alarm 
22. Overload alarm. 


—_> — 


The following controls shall be provided: 
Alarm reset (if latched) 

Remote control: enable/disable 
Transfer inhibit: on/off 
Auto-retransfer selection: on/off 
Transfer 

Preferred source select: #1, #2 (when applicable) 
Auto/manual mode selection 

Bypass on/off 

Startup/shutdown 

Remote/local mode selection 

Review event log. 


mr OD DAN Oa WNP > 
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12. Manual lockout 

13. Diagnostic menu 

14. Settings Menu: 

Fast/slow undervoltage 
Overvoltage 

Reverse current 
Overcurrent 

Phase angle inhibit 
Retransfer enable/inhibit 
Retransfer time delay 
RTU address 
Normal/test mode 

Auto disconnect on/off 
Auto disconnect time delay 


» 


zo Te rtoao;s 


INPUT/OUTPUT AND REMOTE STATUS, AND CONTROL INTERFACE 


A. The controller shall provide a pluggable Input/Output (I/O) module capable of supporting both 
an RS-232 and a 2400 (minimum) bps, MNP, Class 5 modem with error correction. A 
SCADA interface, when polled, shall be capable of providing all of the alarms, controls, 
indication, and status data of Section 2.10 A.1-11 of this specification. The controller shall 
have an optically isolated RS-232 interface for the retrieval of diagnostic information. 


BYPASS INTERFACE 


A. Abypass interface function shall be provided as an option to control the interaction and 
coordination of the static switches and any associated operable switches or circuit breakers. 
The switches or breakers may be mounted in separate enclosures adjacent to the solid-state 
switching unit. The bypass interface shall enable the unit to be bypassed and isolated under 
conditions of emergency overloads, maintenance, testing, or as required by system 
operations. 


B. The switches and/or breakers shall be sequenced so that the action of bypassing or 
restoring the static switches does not cause an interruption to the load. 


QUALITY ASSURANCE PROGRAM 


A. Equipment suppliers shall have a quality assurance program with checks on incoming parts, 
modular assemblies, and final products. A final test procedure for the product shall include a 
check of all performance specifications before and after a minimum 24-hour “burn-in” test 
(solid-state devices). An on-site test procedure shall include a check of controls and 
indicators after installation of the equipment. 


B. Units shall be inspected and tested in the manufacturer’s plant to demonstrate full 
compliance with the requirements of these specifications. 


C. The factory inspections and tests shall be conducted in accordance with the manufacturer’s 
standard test procedures and other tests required to verify full compliance to these 
specifications. Provide a minimum of seven days advance notice of the test schedule for 
option to witness the tests. 
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2.14 MAINTENANCE AND DIAGNOSTICS 


A. All parameter adjustments and diagnostic tests to the subassembly level shall be possible 


PART 3 


with password security control via a keypad on the front panel assembly. Testing and 
diagnosis below the replaceable subassembly level to the individual component shall be 
done at the manufacturer’s facility. Control circuits shall be mounted on circuit boards with 
plug-in connections for ease and speed of repairs. All circuit boards shall have indication of 
the critical board functions for quick diagnostics and replacements. A log of a minimum of 
the last 100 switch events shall be stored in nonvolatile memory. This log shall be accessible 
under password security control via the front panel keypad and display. The events stored 
shall include any instance where parameter setpoints have been exceeded and every 
instance of a change in state of status, alarm, and the initiation of a control command “time 
stamped” with a granularity of 10 milliseconds or less. 


EXECUTION 


3.01 FACTORY TESTING 


A. The following standard factory tests shall be performed on the circuit breaker element 


provided under this section. All tests shall be in accordance with the latest version of ANSI 
standards. 


1. Alignment test with master cell to verify all interfaces and interchangeability 

2. Circuit breakers operated over the range of minimum to maximum control voltage 

3. One-minute dielectric test per ANSI standards 

4. Final inspections and quality checks 

The following production test shall be performed on each breaker housing: 

1. Alignment test with master breaker to verify interfaces 

2. One-minute dielectric test per ANSI standards on primary and secondary circuits 

3. Operation of wiring, relays and other devices verified by an operational sequence test 
4. Final inspection and quality check. 


C. The manufacturer shall provide three (3) certified copies of factory test reports. 
D. “Factory tests as outlined above under 3.01 B shall be witnessed by the owner’s 


representative. 


1. The manufacturer shall notify the owner two (2) weeks prior to the date the tests are to 
be performed. 


2. The manufacturer shall include the cost of transportation and lodging for up to three (3) 
owner's representatives. The cost of meals and incidental expenses shall be the owner’s 
responsibility. 


3.02 FIELD QUALITY CONTROL 


A. Provide the services of a qualified factory-trained manufacturer’s representative to assist the 


Contractor in installation and start-up of the equipment specified under this section for a 
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period of * working days. The manufacturer’s representative shall provide technical 


direction and assistance to the contractor in general assembly of the equipment, 
connections and adjustments, and testing of the assembly and components contained 
therein. 


The Contractor shall provide three (3) copies of the manufacturer’s field start-up report. 


MANUFACTURER'S CERTIFICATION 


A. 


A qualified factory-trained manufacturer's representative shall certify in writing that the 
equipment has been installed, adjusted and tested in accordance with the manufacturer’s 
recommendations. 


The Contractor shall provide three (3) copies of the manufacturer’s representative’s 
certification. 


TRAINING 


A. 


B. 


The Contractor shall provide a training session for up to five (5) owner’s representatives for 
ba normal workdays at a jobsite location determined by the owner. 


The training session shall be conducted by a manufacturer's qualified representative. 
Training program shall include instructions on the assembly, circuit breaker, protective 
devices, and other major components. 


INSTALLATION 


A. 


The Contractor shall install all equipment per the manufacturer's recommendations and 
contract drawings. 


FIELD ADJUSTMENTS 


A. 


The relays shall be set in the field by: 


The Contractor in accordance with settings designated by the Engineer. 
--©OR -- 


The Contractor in accordance with settings designated in a coordination study of the system 
as required elsewhere in the contract documents. 


--©OR -- 


A qualified representative of the manufacturer, retained by the Contractor, in accordance with 
settings designated in a coordinated study of the system as required elsewhere in the 
contract documents. 


“ Note to Spec. Writer — Insert data in blanks 
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